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Abstract
Inthispaper，Welnqulreintothestaticanddynamiceffbctsofstrategicbehav－
iorbytheindustrywhenthegovernmenthelpstoformacartelineitherthedomestic
Ortheexportmarketasinthepost－WarJapanesecaseofdepression，ratOnalization
OreXPOrtCartels．Wewillseethatallowlngtheindustrytoformsuchacartelina
deliberatefashionmaylowerthenationalwelfareinthestaticsensecomparedwith
thecompetitiveequilibirumWhentheexportdemandisrelativelymorepnce－elastic
thanthedomesticdemand．Buttheindustry’sdynamicincentivetoundertakethe
COSt，reducingR＆DinvestmenttendstobecomeexcessivefromtheviewpolntOfthe
welbre．
1．Introduction
InthepostwarJapan，therehavebeenmanycasesofcartelsputintoforce
asexcept10ntOtheAnti－MonopolyLaw・Thosecartelsareformedunderthead一
ministrativeguidanceoftheMinistryofInternationalTradeandIndustry．They
areclassifiedintowhatwemayca11“depressioncartels，”“rationalizationcartels”
and“exportcartels．”
Thefirsttwotypesaremainlythecartelswhichcontrolthedomesticout－
Put，Sales，investmentandprices，WhilethelasttypeistheonewhichcontroIsthe
exportofthememberfirmS・Thusthefirsttwotypesmaybecalledりdomestic
Cartels”asopposedtoexportcartels．
AnotherfacetofdifferenceamongsuchexceptlOnalcartelsisthepurpose
Oftheirformation．Adepressioncartelpurportstocontrolthedomesticsupplyso
astopreventmassivebankruptciesotherwiseexpected．Arationalizationcartel
PurPOrtStOPrOmOtethememberfirmS’introductionofnewtechnologleSand
industrystandardS．Andanexportcartelattemptstopreventmoreserioustrade
†ThisisapaperwhichtheauthorcompletedwhilehewasavisitlngfeuowoftheEconomic
ResearchCenerattachedtoSchoolofEconomics，NagoyaUniverslty・Thefinancialsupport
fromthecenterisgratefullyacknowedged．
＊　schoolofPoliticalScienceandEconomics，WasedaUniverslty．
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COnnictwithothercountries，Whichtakesaformofvoluntaryexportrestraintsl．
Aswiththepreviousstudiesonthesecartelsbackedupbytheadministra－
tiveguidancetherearetwom叫OrPrOblemsfromtheviewpolntOftheiractual
enforcement2・First，theabove一mentionedtypesofcartelsal1mayworkasare－
Straintoncompetition：adomesticcartelrestrictscompetitioninthedomestic
market，Whileanexportcarteldoessointheforeignexportmarket・Thoughthe
effectsofcompetitionrestrainthavebeenexploredwithregardtoeitherthedo一
mesticortheexportareawhichisatargetmarketforcartelformation，nOrelevant
Studieshavebeendoneconcernlngtheireffbctsontheothermarket．
HoweverthedomesticandexportmarketsarecloselylnterCOnneCtedin
general・Inadomesticcartel，forexample，eaChmemberfirmmayhaveaquota
Onitsdomesticsalesbutnotontheexport・IfthedomesticcartelisefEectivein
restrictlngtheindustry，sdomesticsales，anindividualmemberfirmmayattemPt
toincreaseitsoutputthroughexportexpansion・Similareffectsworkfbran
exportcartelintheoppositedirection．
Theotherproblemisthememberfirms，strateglCincentivetocontrolthe
Cartel・Whenwetalkofadministrativeguidanceorgovernmentintervention
moregenerally，theoriststendtothinkthattheoutcomeisthefirst－best．How－
everbecauseofthelackofinfbrmationontheindustrysuchanomnlPOtentPOWer
CannOtbeexpectedtothegovernment・TheindustryhasanincentivetomanlP－
ulatethegovemmentpolicysoastomaximizeitsownpnvatebenefit．Thusin
theextremecase，theindustryunderadomesticcartelmaydeliberatelydecide
Onthedomesticsalesquotatoeachmember丘rmsoastomaximizetheindus－
try’sprofitbyfu1lyforeseeingthatthememberfirmSgiventhedomesticsales
quotawillexportcompetitively，Whiletheindustryunderanexportcartelactsin
asimilarfashionsubjecttotheconstraintthatthememberfirmSCOmPetentlysell
theiroutputinthedomesticmarket・Wemaycallsuchcartels“strateglCCartels，H
foritsstrategicbehaviorindecidingthequotaonsalesinrespectivemarkets．
AndstrateglCCartelsmaynotyieldthesameoutcomeaswhenthegovemment
PerfbctlycontroIstheindustrywithperfectandcompleteinformation．
Them呵Oraimofthepresentpaperistotacklethesetwoproblemsina
theoretically‾rrgOrOuSfhshion・The‾‾Planof‾thepaperisasfollows・InSection2，
l suchexportcartelsarefomedundertheExportTImportTransactonLawenactedin1952．The
numberofthecartelspermitedunderthislawreachedamaximumof221in1969andsince
thenhasdecreasedupto28bytheendoffiscalyearl992・AsofApri1，1991，mOrethanhalfof
theexportcartelswerereportedtobeformedsoastoavoidtradeconnicts．SeeCaves，R．and
Uekusa，M・（1976）andThkigawa，T．（1994）．
2　seeJacquemin，A・andSlade，M・E・（1989）forthesurveyOnthecurrentresearchoncartels．As
Withanexportcartel，thereisapaper，boththeoreticalandempiriCal，byJacquemin，A・，Nambu，
T．andDewez，I．（1981）．
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thebasicmodelforanalysisisbuiltup，andthepropertiesofthecompetitive
andthefirsトbestoutcomeareexplored．InSection3，Wederivetheoutcomeof
thepnvatecompletecartelwheretheindustrycompletelycontroIseachfirm’s
domesticsalesaswellasitsexport．InSections4and5，thepropertiesofstrate一
glCeXPOrtanddomesticcartelsarelnquired，andcomparedwithotherpossible
OutCOmeS・TherewewillseethatstrateglCCartelequilibriaarenotnecessari1y
betterthanthecompetitiveequilibrium＝Itdependsontherelativemagnitudesof
thepnce－elasticitiesofthedomesticandtheexportdemand．InSection6，the
industry’sR＆Dincentiveiscomparedamongthepossibleoutcomes．Wewill
SeetherethatstrateglCCartelsofteninvoIvesocia11yexcessiveR＆Dinvestment．
ThelastSection7concludesthepaper．
2．BasicModel
ConsideracountryexportlngaCertaingoodinperfeCtcompetition．The
industryconsistsofn丘rmSuSlngthesameproductiontechnologywherethe
numberof丘rmSnis丘xedthroughoutthepaper．Letusdenotethei－thfirm’s
domesticsalesbyxi，itsexportyi，itstotaloutputbyzi＝Xi＋yi，theindustry’s
totaldomesticsalesbyX＝∑覧mxi，andthetotalexportbyY＝∑覧lyi．
ThetotalcostfunctionisrepresentedbyC（zi），Whichsatisfiesthepropertyof
increaslngmarglnalcosts，1．e．，
C′′（右）＞0．
Weexpressthedomestic（Orforeign）inversedemandfunctionbyp＝
P（X）（orp＊＝P＊（Y））wherep（orp＊）denotesthedomestic（orforeign）market
PnCe．Thenthei－thfirm’spro丘tisglVenby：
（1）　　　　　　　元i＝p右＋〆刀－C（右＋yi），
While－theindustry’stotalprofitisglVenby：
帆
（2）　　　　百＝pX＋〆y－∑C（苅＋男）・
i＝1
Thedomesticconsumersurplusdependsonthetotalconsumpt10nX，the
relationofwhichisexpressedbyB（X）．ThissatiS丘esB′（X）＝－XP′（X）＞0．
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Thecountry’seconomicwelfareisequaltothesumoftheindustry，stotal
PrOfitandthedomesticconsumersurplus，WhichisglVenby：
（3）　　　　　　　　　薩＝β（Ⅹ）＋百．
Wefirstdelineatetheconpetitiveequilibrium・Eachdomestic丘rmmaXT
imizesitspro丘tbytakingthedomesticandforelgnmarketpnces，Pandp＊・
Inviewof（1），thefollowingfirst－Orderconditionsfbrpro丘tmaximizationmust
hold：
P（Ⅹ）－C′（弟＋yi）＝O
P＊（y）－C′（弟＋ッJ）＝0．
Sinceeveryfirmisidentical，theequilibriumissymmetricinthesensethat
eachandevery丘rm’sdomesticandexportsalesarethesame．Thusinviewof
theabovetwoconditions，thecompetitiveequilibriumaggregateoutputpalrin
eachmarket（Xc，n）mustsatisfy
（4）　　　　　　　　　P（ガ。）1
（5）　　　　　　　　P＊（覧）－
＋
17
＋
77
Letusdefinethecof坪etitivedomestic（or叩Ort）ouputbyusing（4）（Or
（5））・Thecompetitivedomestic（OreXPOrt）outputisthevolumeofdomestic
（orexport）outputwhichequatesthedomestic（orexport）marketpricewiththe
marginalcostgiventhevolumeofexport（ordomestic）output．Thusitisgiven
bysolutionof（4）（or（5））withrespecttoX（orY）givenY（OrX），therelationof
WhichisexpressedbyOx（Y）（orOY（X））．Morespecifically，eaChsatisfies：
（4′）　　　　　　P（板（y））－C′
（5′）　　　　　　P＊（βy（Ⅹ））－C′
板（y）＋y
17
Ⅹ＋∂y（Ⅹ）
Thecompetitivedomestic（OreXPOrt）outputcurveisgivenbycurveOxO妄
（OrOYOl）inFigurel・Notethateachcurveisdownwadslopingandtheabsolute
4β
ValueofitsslopeislessthanunitybyvirtueoftheassumptlOnOfincreaslng
marglnalcosts3・
！′＼　′一＼一・日＼　・・．こ＝川1．　・＼’
Figurel
Theequilibriumtotaldomesticsupplyandexportmustsimultaneouslysat－
isfy（4）and（5），SOthatitisgivenbytheintersectionofthetwocompetitive
OutPutCurveS．Weexpressthisfree－tradeequilibriumbyEc（X。，覧）・
Thecompetitiveequilibriumisnotthe丘rst－bestbrourcountry，foritcan
exertmonopolypoweroverthetrade・Asstatedabove，Wemayfocusouratten－
tionontothesymmetricequilibrium・Thuswemayrewritetheindustry’stotal
PrOfit（2）intothefollowingform：
（2′）　　　　n（Ⅹ，y）＝P（Ⅹ）Ⅹ十P＊（y）y一打C
3　Forexarnple，theslopeofthecompetitivedomesticoutputcurveisglVenby：
∂妄（y）＝－
C〝（讐誓）
－P′（坂（y））
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（3′）
Accordingly，thewelfhrefunctioninviewof（3）canberewrittenas：
W（ガ，y）＝β（Ⅹ）＋n（Ⅹ，y）．
Thefirst－bestoutputcombination，denotedbyE＊（X＊，Y＊），muStSatisfy
thefollowingfirst－Orderconditionsforwelfaremaximization．
（6）　　　　　Wg（Ⅹ＊，y＊）＝P（Ⅹ＊）－C′
Ⅹ＊＋y＊
（7）　Wy（Ⅹ＊，y＊）＝P＊（y＊）＋y＊p＊′（y＊）－
Whereweassumethatthesocialwelfarefunctionisstrictlyconcave．
The丘rst－bestsolutioncanbeexpressedbyintroducingtheconceptof
SOCialb）SeCOnd－bestdomestic（Or明フOrt）ouput・Moreprecisely，thesocially
SeCOnd－bestdomesticoutput（export）outputisthewelfhre－maXimizingdomes，
tic（orexport）outputgiventheexport（OrdomestiC）output，therelationofwhich
isexpressedbywx（Y）（OrWY（X））．TheseshouldsatiSfy：
（6′）　　　　　　　　　　Wズ（のⅩ（y），y）＝0
（7′）　　　　　　　　　Wy（ガ，のy（Ⅹ））＝0．
0neshouldnotethatのX（Y）＝Ox（Y）and（リY（X）＜OY（X）hold．Thisisbe－
CauSeinthedomesticmarkettheprlCe－takingbehaviorofthefirmsequatesthe
SOCialmarglnalbenefitofconsumptl0nWiththesocialmarglnalcostwhileinthe
exportmarkettheirpnce－takingbehavioryieldsexcessiveexportinviewofthe
COuntry’smonopolypowerintrade．
SincethecrossmarglnaleffbctsaresymmetricbyvirtueofYoung，stheo－
remand
販y（Ⅹ，y）＝販y（ガ，y）＝一三C′′（誓）＜O
holdsbyvirtueoftheassumptlOnOfincreaslngm聖glnalcosts，thesesocially
SeCOnd－bestoutputcurvesaredownward－SloplngaSil1ustratedinFigurel・Fur－
thermOre，inviewofthestrictconcavltyaSSumPt10nOnthewelfarefunction，
WemayaSSumeWithoutlossofgeneralitythateachsociallysecond－bestoutput
CurVehasaslopetheabsolutevalueofwhichislessthanunity・Thefirst－bestmix
OfthedomesticoutputandtheexportvolumeisglVenbytheirintersectionE＊．
Sincethis丘rst－beststatecannotberealizedwithoutthegovernment，Sfullcontrol
Oftheindustryasacartel，WemayCallitsthejirst－bestcartelequilibrium．
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3．PrivateCompleteCartel
BeforeinqulrlnglntOtheeffectsofexportordomesticcartelformation，We
makeclearthepropertiesofaprlVateCOmPletecartelinboththedomesticand
theexportsales，i・e・，thecartelinwhichthedomesticandtheexportoutputare
alldecidedsoastomaximizetheindustryprofit．Forthispurpose，WeaSSume
thatthetwomarketsaresegmentedsothatpricediscriminationispossible．We
assumethattheindustrypro丘tfunctionIl（X，Y）isstrictlyconcave・Thenthe
PrlVateCOmPletecartelequilibriummixofthedomesticandtheexportoutput，
expressedbyEm（Xm，】完），Shouldsatisfy：
（8）　nx（Ⅹ刑，㌦）＝P（ズ椚）＋gm〆（Ⅹ椚）－C′
（9）　ny（Ⅹ別，㌦）＝P＊（㌦）＋㍍P＊′（㌦）－C′
ズ椚＋】‰
Thatis，themarglnalrevenueineachmarketisequatedwiththemarglnalcost・
Thismixiseasytoi11ustratebyuslngWhatwemaycalltheprlVate＆second－best
domestic（oreスpOrt）ou砂ut．Itshowstheindustry－PrO丘tmaximizingdomestic
（orexport）outputgiventheexport（Ordomestic）output，therelationofwhich
WeeXPreSSby／Ax（Y）（orILY（X））．Thatis，eaChshouldsatisfy＝
（8′）　　　　　　　　　　nx（〝ズ（y），y）＝0
（9′）　　　　　　　　　　ny（ガ，〃y（Ⅹ））＝0．
Therearethreeremarksinorderhere．First，PX（Y）＜のX（Y），forinthe
CaSeOfthecompletecartelthemarglnalcostisequatedwiththemarglnalrevenue
Whichislessthanthemarketprice．Second，FLY（X）＝WY（X），forinsofarasthe
forelgntradeisconcernedexport－PrOfitmaximizationmaximizesthecountry’s
WelfareglVenthedomesticmarketperformance・Third，eaChconstrainedoutput
CurVeisdownwardsloplngaSillustratedinFigurel，Sincethecrossmarglnal
effectsontheindustryprofithavethesameexpressionasthoseonthewelfare・
ThepnvatecompletecartelequilibriumisglVenbytheintersectionofthetwo
CurVeS，£肌．
LetusmakeclearthepropertiesoftheprlVateCOmPletecartelequilibrium
COmPared・First，COmParedwiththecompetitiveoutcome，thesumofthedomes－
ticandtheexportoutputisstrictlysmallerthanatthecompetitiveequilibrium・
Propotisionl．T71etOtalou砂utisstrictb，SmallerattheprlVateCOmPletecartel
・・l！JIf／J／りゾJ川JJ！J川川／J／J‥朝甲高か‥・！′′上伸′イ′〃‖・
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Proof．SeeAppendix．
Notethateitherthedomesticortheexportoutputmightbesmalleratthe
PrlVateCOmPletecartelequilibriumthanatthefirst－bestcartelone，thepossibility
Ofwhichcannotbeprecluded．
Second，itisstraightforwardtoprove：
Propotision2・771edomesticouq，utissmallerandtheexportouq，utislargerat
′！りり・fl川仕り甲在′．・・川Yl！t・‘／′′／！／！りん…＝／h〃川′′！一日′ハト／い′・“川／呵′′′／′！り・／J…．
Proof・SeeAppendix．　　　　　　　　　　　　　　　　　　　　　　□
Thisisbecause，Whilethepnvateexportincentivecoincideswiththesocial
One，thepnvateincentiveofdomesticproductionissmallerthanthesocialone，
andthusundertheassumptl0nOfincreaslngmarglnalcoststhesmallerincen－
tiveofdomesticoutputcausestheexporttoincreasethroughadecreaseinthe
marginalcosts．
4．StrategicExportCartel
WhatifthedomesticindustryformSaneXpOrtCartel？Thereareseveral
possiblesituationsforinqulryfromtheviewpolntOftimlngSOfdecidingonthe
domesticoutputandexportvolume・Thefirstisthecaseinwhichthegovern－
ment，byforeseelngtheefEbctofexportcartelonthedomesticmarket，decides
OnandcontroIseachfirm，sexportvolume・Thatis，itallocatestheexportvoト
umeofthe丘rst－bestcartelequilibriummix（X＊，Y＊）toeachfirm．Theninsofhr
aseachfirm，sexportisconstrainedbytheexportcartelregulationbutseeksfbr
PrO伝tmaximizationinthedomesticmarkettakingthedomesticpnceasglVen，
thefirst－bestcartelequilibriumoutcomeobtains・Atraditionalideaonanexport
Cartelimplicitlyassumesthissituation．
Thesecondcaseisaoneinwhichthefirmsdeliberatelyandcooperatively
decideontheexportvolumebypreciselyforeseelngltSeffbctonthedomestic
market，Whichwemaycallast71lteglCeXPOrtCartel・Moreprecisely，Wemay
formulatethissituationasatwo－Stagedecisionproblem・Atthefirststage，the
firmSdecidesonthetotalexportvolumeanditsallocationamongthe丘rms，and
atthesecondstageeach丘rmafterobservlngltSeXPOrtquOtadecidesonitsown
PrOfit－maXimizlngdomesticsalesasprlCe－taker．Thuswemustseekforasub一
gameperfectNashequilibriumbyusingbackwardinduction．
ThesecondstageequilibriumglVenanytOtalexportoutputYdetermined
atthefirststageequatesthedomesticmarketpncewitheach丘rm，smarglnal
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COStS，WhichisexpressedbyOx（Y）．ThefirmStakethisdeterminationofthe
domesticoutcomeintoaccountanddecideontheexportvolumeatthefirststage・
Thatis，theircooperativeprofitmaximizationproblemismaxYn（Ox（Y），Y）．
ThesolutionisillustratedinFigurelasthepolntWheretheiso†prOfitcurve
Oftheindustry，nOtdrawninthefigureforavoidingcomplexltyindescnptl0n，
touchesthesecond－bestdomestic－OutPutCurVe，Whichisthesameastheexport－
COnStrainedoptlmaldomesticoutputcurve，i．e．，pOintEse．
LetuselucidatethepropertiesofthestrateglCeXPOrtCartelequilibrium・
First，WeCOmPareitwiththefirst－bestoutcome・Itisstraightforwardtoestablish：
Propotision3・Thedomesticouputissmallerandtheeqortouq）utisgnater
出J／いJ′油・ビムー・こ、／WJ川川イ・・・／′′J／／！椚小用1／仙川′′！′りfN－わい′‘‘旧くイ川面／面イJ川J．
Proof．SeeAppendix．　　　　　　　　　　　　　　　　　　　　　　□
Thisisbecause，thoughthepnvateincentiveofexportundertheexportcar－
telcoincideswiththesocialone，thecartelcanstrateglCallyraisethemarglnal
COStSfordomesticoutputbyincreaslngtheexportoutput，thusleadingtoade－
CreaSeinthedomesticoutput．
Second，WeCOmParethestrateglCeXPOrtCartelequilibriumwiththecom－
Petitiveone・Notethatwhenthecartelhasanincentivetoreducetheexport
OutPutatthecompetitiVeequilibrium，thentheexportoutputisgreaterbutthe
domesticoutputissmalleratthestrateglCeXPOrtCartelequilibrium・Thusitsuf一
缶cestoseethesignof（dn（Ox（Y），Y）／dY）lY＝Yc．Itiscomputedasbelow：
dn（仮（y），y）
＝ng（Ⅹ。，覧）β妄（覧）＋ny（ズ。，㍍）
＝XcP′（Xc）Ok（Yi，n）＋ちP＊′（Yc）　　（byvirtueof（4）and（5））
三二、三・
P＊（覧）
ど＊（覧）
（byusingthede丘nitionofthepriceelasticityofdemand）
P（X。）［ど（ガ。ト凸㍍）＋（1＋（‰／Ⅹ。）α（（ガ。＋㌔）／研］
ど＊（㍍）　匝（ガ。）＋（1＋（㌔／方。）J（（Ⅹ。＋覧）／乃））］
Whereg（X）（org＊（Y））istheprice－elasticityofthedomestic（orexport）demand，
OrmOreSimplythedomestic（orexport）demandelasticity，giventhedomestiC
（orexport）outputX（orY），Cr（Z）istheinverseoftheoutputelasticityofthe
marglnalcostglVentheindividualfirm，Stotaloutputz，Whichcorrespondstothe
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PnCeelasticltyOfsupplyintheabsenceofpricediscriminationoverthemarkets，
andusewasmadeof
乾（y）＝
ど（Ⅹ）
ど（Ⅹ）＋（1＋（y／Ⅹ））α（（Ⅹ＋y）／乃）
evaluatedatX＝Ox（Y）．Thuswehaveestablished：
lI■・叩Oti、i…－4・！／′‘・＝／…′川り用′八、′′＝！／げ川′・／′／′‥／り用い′／‥り岬′′′J、！…・ゞげ・′′
／／′←、J…Jt・如‥リー・げ／川′－／J叫′′川－′－／…′′J／′聞l′J／／J白い〃り嘲／／／l・t・・・．ノJIJ／J！りf川JJ江川d
り〃1再’
g（ⅩCト咄）＋（1＋芸主（誓）＞0
！Jr）／（1∫．
5．StrategicDomesticCartel
ThegovernmentmayenCOuragebrmationofadomesticcartelparticularly
inthedomesticrecessionasintheexperienceofthepost－WarJapan．Wenow
lnqulreintothepropertiesofthisdomesticcartel・Asinthecaseofexportcar－
tel，therearetwopossiblecasesforlnqulry．Thefirstisthecaseinwhichthe
governmentSuCCeSSfullyallocatesthedomesticoutputtoeachfirm．Oneshould
notethatthegovernmentmuStChoosethedomesticoutputallocationsoasto
maximizethenationalwelfareglVentheprlCe－takingbehaviorofeachfirmin
theexportmarket・Wemaycallsuchacartelthesecond－bestcartel・Thegov－
ernment’sproblemisthusstatedasmaxxW（X，OY（X））．Wedenotethepresent
equilibriumdomestic－eXPOrtOutPutPairbyE＊＊（X＊＊，Y＊＊）．
ComparedwiththecompetitiVeequilibrium，thedomesticoutputislarger
andthustheexportoutputissmalleratthesecond－bestcartelbyvirtueofin－
CreaSlngmarglnalcosts・Forthesocialmarglnalincentiveofdomesticoutput
glVenthecompetitiveexportbehaviorisalwaysnegativeasisshownby：
dW（Ⅹ，βy（ズ））
＝WX（Ⅹ。，毎（ガ。））＋Wy（Ⅹ。，毎（Ⅹ。））埠（Ⅹ。）
＝KP＊′（覧）埠（Ⅹ。）＞0，
Whereusewasmadeof（4）and（5）．Thuswehaveestablished：
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Propotision5・Thedomesticou砂utislaYgerandthee470rtOuPutissmaller
J！日日・〃血、‘＝り′・／－！い1・川－J‘／面〃′HJJ／h川J岬．肋、・＝・tノ1JJ／／／り・白川J．
AnotherpossibilitylSaSt7Wegicdomesticcartelwherethedomesticin－
dustryfirstdecidesonthedomesticoutputallocationamongthefirmSbutlet
each蝕mfreelydecideonitsexport・Inthiscasethedomesticindustryallocates
thedomesticoutputamongthefirmSbyfullytakinglntOaCCOunttheeffectsof
SuChallocationontheexportandseekstomaximizetheindustryprofit・This
PrOblemisstatedasmaxxI．I（X，OY（X，n））．Weexpressthisstrategicdomestic
CartelequilibriumbyEsd（Xsd，Yfd）．
AsinthecaseofstrateglCeXPOrtCartel，itiseasytoprove‥
Propotision6・77wdomesticouq，utissmallerandtheeportou砂utisgreater
・′′′！′ハ′′川tが・・l！川′い′／‥川・′（有甲′／／J！り・JH′′′！′州＝′′／′‥・り岬t′J′／、・‥・l／′′J／J！り・J′＝′
け〝JJ（1（）扉l互
ど＊（㍍トビ（瑚＋（1＋若主（誓）＞0
ゐoJゐ．
Theaboveproposition，COuPledwithProposition4，givesthefollowlng
threepossibletypesofequilibriadependingontherelativevaluesoftheprlCe－
elasticitiesofthedomesticandtheexportdemand，Whicharealsoillustratedin
Figure2．
CaseI：（Theexportdemandelasticityisrelativelylargerthanthedomesticde－
mandelasticity．）
Ⅹ∫e，ズ∫d＜方。；‰＜ne，nd．
CaseII‥（Theexportandthedomesticdemandelasticitiesareroughlythesame．）
Ⅹ∫d＜gc＜名言‰＜覧＜㌔d．
CaseIII：（Theexportdemandelasticityisrelativesmallerthanthedomesticde－
mandelasticity．）
ガ。＜Ⅹ∫e，Ⅹ∫d；ne，㌔d＜鞍．
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（1＋姜車（≒竿）
Il＋封α（響）
Figure2
Nowwecanalsocomparebetweenthestrategicdomesticcartelequilib－
riumandthesecondTbestdomesticcartel，fbrtheyarealongthecompetitive
exportoutputcurve．
dW（Ⅹ，βy（Ⅹ））
＝Wx（Ⅹ∫d，塩）＋Wy（Ⅹ∫d，㌔d）頃Ⅹ∫d）
＝－Ⅹ∫d〆（Ⅹ∫d）＞0，
Where use was made of（5′）andthefirst－Order condition for maxxn（X，
OY（X，n）），SOthatwehaveestablished：
Propotision7．771edomesticou申utislargerandtheeスpOrtOu申utissmallerat
J／ば、…仙／－！いJ・り川・！叫′′J／J！り’J′…′／！…Hl′／／／ば、J′川ぺJHJ川J1日JJH川・J〟＝！前！／ト
J’J〃JJ！．
UsingProposition7，thethreepossibleequilibriaareillustratedinFig－
uresl，3，and4．Infact，FigureldescribesCaseI．
Althoughwelfhrerankingamongtheequilibriaisambiguousingeneral，
WemayreaChthefollowlnglimitedconclusion．First，aSWithCaseIinwhichthe
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exportdemandelastlCltylSrelativelylargerthanthedomesticone，thetwostrate－
glCCartelequilibriaaresociallyworsethanthecompetitiveequilibrium，Which
isfurtherworsethanthesecond－bestcartelequilibrium・Inthiscase，Sincethe
domesticdemandisrelativelyinelastic，thepnvatestrateglCincentivetomaxi－
mizetheindustryprofitrequlreSreductionofthedomesticoutput，Whichthrough
adecreaseinthemarglnalcostsleadstoanincreaseintheexports・Thedomestic
OutPutCOntraCtionaswellastheexportexpanSioniswelfare－WOrSenlng・
Second，Onthecontrary，aSWithCaseIIIinwhichtheexportdemandis
morepnce－inelasticthanthedomestic demand，theabovementionedeffbcts
WOrksintheoppositedirection・FromtheviewpolntOftheindustrypro5t，the
firmShaveanincentivetolimittheexport，Whichpromotesthedomesticoutput
throughadecreaseinthemarglnalcosts．
Third，aSWithCaseIIinwhichbothdemandhaveroughlythesamepnce
elasticities，thenthestrateglCeXPOrtCartelequilibriumisbetterthanthecom－
Petitiveequilibrium，Whichisfurtherbetterthanthestrategicdomesticcartel
equilibrium．
Lastly，lnallcasesthestrategicdomesticcartelequilibriumisworsethan
thesecond－bestcartelequilibrium，WhilethestrateglCeXpOrtCartelequilibrium
maybebetterthanthesecondTbestcartelequilibriuminCasesIIandIII．
LetussummarizetheseresultsinthefollowlngPrOPOSition．
Propotision8・TheweqbTe7mkingamongtheco〝甲etitiveequilibriumandthe
・…－J・／・・り′′J／／／りゾ‘′J、ビ五川！川－．仙イJ…、＝ハJH／！川い．
CaseI：E＊＊＞E。＞Ese，Esd
CaseII：£∫β，£＊＊＞且。＞g∫d
CaseIII：E＊＊＞Esd＞Ec；Ese＞Ec，
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6．R＆DIncentivesinCartels
Letusnowconsidertheindustry’sR＆Dincentive．TheR＆Dinvestment
Whichwedealwithhereistheonetoreducethefirm，smarginalcostswith－
OutanySPill－OVerefEectstotherivals・Thatis，WeaSSumeaWaytheso－Called
appropriabilityprobleminR＆Dactivlty・Wealsoassumethattheindustryc0－
0Perativelydecidesoneachfirm’sR＆Dinvestmentlevelwhenitbrmsanytype
OfstrateglCCartel．
Eachfirm’scostfunctionisnowreplacedwithC（Z，q），Whereqdenotes
5β
theindividualR＆Dinvestment・Themarglnalproductioncostisnowexpressed
byCz（Z，q）・anditdecreasesasmuchas－Czq（Z，q）＞Obyinfinitesimal1y
increaslngtheR＆Dinvestment・Each丘rm，sprofitisnowdefinedasthegross
PrOfitminustheR＆Dinvestmentcost，q・
LetusfirstseethesocialR＆Dincentive・Itisthemarglnalsocialben－
efitarislng丘omanincreaseintheR＆Dinvestmentevaluatedatthefirst－best
CartelequilibriumE＊・Asiseasilycomputed，itisequalto－Cq（Z＊／n），Where
Z＊＝X＊＋Y＊representsthetotaloutputoftheindustryatthefirst－bestcartel
equilibrium・ThepnvateR＆Dincentiveforeachpossibleequilibriumiscom－
Putedinasimilarfashion・Itisgivenby－Cq（Z／n），WhereZrepresentstheequi－
libriumaggregateoutputoftheindustryateachequilibrium・Sincethemarglnal
PrOductioncostdecreasesalongwiththeR＆Dinvestment，theR＆Dincentive
increasesalongwiththeaggregateoutput・Then・SinceeachcurvedrawninFig－
ures1，3，and4hastheslopelessthanunlty，ltisstraightfbrwardtoestablishthe
fbllowlngPrOPOSition：
Propotision9・T71erankingdR＆Dincentiveamongtheequilibriaisgivenas
l）とイ川l・：
CaseI：E＊＊，Ese＞REc＞REsd；E＊＞REm
（l’こl＼ビ＝：！・‥　一人・／∴・／、・／．・．！・人・／∴∴／．・／．・／－．一人・／．り
CaseIII：E＊＊←REsd＞REc＞REse＞RE＊＞REm
－t九・日／∴・人・／二．．！・′川・／′ハ′曲・∴′りりい川′、J！JI出力t・！～止別仙∵〃J五一・J＼・ビJl川げ．J／
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AsisimpliedbyProposition9，theR＆Dincentiveisthegreatestatthe
SeCOnd－bestcartelequilibriumandthesmallestatthecompleteprlVateCartel
equilibrium・Oneshouldalsonotethatthe丘rst－bestcartelequilibriumislikely
toberankedatthesecondlast・Forthisreason，eXCePtthecaseofthecomplete
PrlVateCartel，theR＆Dincentivewouldbesociallyexcessive．Thuswhenwe
takeintoaccountthedynamicefkctsofcartelformation，anyequilibrium，eVen
ifit－issociallyworsethanthefirsトbestcartelone，mightresultsinmuchlower
marglnalcosts，leadingtooutputexpanSioninthelongrun・
7．Co皿Clusion
Wehaveexploredthestaticinter－marketeffectsandthedynamicR＆D
incentiveeffectsofformlngeitheradomesticoranexportcartel．Unlikethe
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OmnlPOtentgOVernmentOftenassumedintheory，theactualgovernmentdoes
nothaveeithersufhcientoraccurateinformationonthemarketeconomy・This
meansthatthecartelformationtendstobeinitiatedbyapnvateindustryln
question・Theindustrymaytrytomaximizeitsaggregatepro丘tbytakinglntOa
fullaccountthelimitofcooperationamOngthecartelmemberfirmS：itcannot
restrainthecompetitionintheexport（ordomestic）marketwhenfbrmingado－
mestic（OraneXPOrt）cartel・Wheninquiringintotheeffbctofsuchgovernment－
initiatlngCartels，ltiscruCialtounderstandthattheindustrymaybehavestrate一
glCallytodistortthemarketareanotcoveredbythecartel・Suchstrategiceffbcts
arewhatthepresentpapershedsalighton．
Thereareseveralfindingsinthisrespect，Whichhavenotonlystaticbut
alsodynamicimplicationsonthecartelformationallowedbytheso－Ca11edad－
ministrativeguidance・First，inviewofthestrategiceffectsthestrateglCCar－
telequilibriamayalsobecomesociallyworsethanthecompetitiveequilibrium
WhentheexportdemandisrelativelymoreprlCe－elastic・ThisisbecausestrateglC
Cartelstendtoexpandtheexportsupplyforthepurposeofincreaslngtheprofit
raisedinthedomesticmarket，Whilesuchexportexpansionissociallyundesir－
ableinviewofthecountry’smonopolypowerintrade・Asaresult，theprlVate
COmPletecartelmightbecomesociallybetterthaninthestrateglCCartels．
Second，thestrateglCCartelsmayyieldsociallybetteranoutcomethan
thecompetitiveequilibriumwhenthedomesticdemandisrelativelymorepnce－
elasticthantheexportdemand・Thisisbecausebothinthestrategicexportand
thestrategicdomesticcartelstheindustryhasanincentivetorestraintheexport
Supplybritstotalpro伝tmaximization．
Third，inregardtothedynamicR＆Dincentive，brmationofstrateglCCar－
telsenhancestheindustry’sincentivetoundertakethecost－reducingR＆Din－
VeStment，butitsincentivetendstosociallyexcessive．
Inviewoftheseresults，WemuStWeighthecostsandbene丘tsofcartel
formationsnotonlyintheshort－runbutalsointhelong－runbeforeweallow
thegovernmenttOinitiatethemasexcept10nStOtheAnti－MonopolyLaw・And
lastly，thoughwehavefocusedourattentionontothecaseofexportindustry，
thereareseveralspecificproblemsfbrthecaseofa‾domesticcartelbyanimportT
competlngindustry・Wewilldealwiththeminanotheroccasion4．
4　seeKiyono，K・（1994）・
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Appendix
ProofofPropositionl・Supposeotherwise，1・e・，thatthetotaloutputwerenot
largerattheprlVateCOmPletecartelequilibriumthanatthecompetitiveequilib－
rium・Thenthemarglnalcostmustnotbesmalleratthecompletecartelequilib－
riumbyvirtueoftheassumptlOnOfincreaslngmarglnalcosts・Withoutlossof
generality・aSSumethatthedomesticoutputwerelargerattheprlVateCOmPlete
Cartelequilibrium・Thenthefollowlnglnequalitiesmusthold：
P（Ⅹ椚）
＞P（Xm）＋XmP’（Xm）（・．・thepriceislargerthanthemarginalrevenue）
C／
Ⅹ椚＋】‰
（byvirtueof（8））
（byusingtheassumptionofXm＋Yn≦Xc＋Yc）
（byvirtueof（4））
（byusingtheassumptionofXm≦Xc）
Whichleadstoacontradiction．
ProofofProposition2：Consideranaggregateoutputpair（X（入），Y（入））satis一
年ing：
（A－1）Ⅹ（入）＝入〝Ⅹ（y（入））＋（1－人）のⅩ（y（入））
（A－2）y（入）＝〝y（Ⅹ（入））．
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Since〃′Y（X）＝WY（X）holds，therefollow（X（0），Y（0））＝（X＊，Y＊）and
（X（1），Y（1））＝（Xm，】‰）・Bytotallydiffbrentiating（A－1）and（A－2），WeOb－
tain：
仁了舶告入）当（‡：の＝（搬言当・
SoIvingthissystemofequations，WeObtain：
ズ′（入）＝
y′（入）＝
〝ズ（y（入））－のズ（y（入））
巌（Ⅹ（入））
＜0
△
レズ（y（入））－のⅩ（y（入）））＞0
Where△＝1－人FLk－（1－人）ヰ宛＞ObyvirtueoflFL；l＜landIw：l＜1
fori＝XandY，andusewasmadeofFLx（Y）－Wx（Y）＜0．Thuswehave
establishedthedesiredresult．　　　　　　　　　　　　　　　　　　　　　　　　□
ProofofProposition3：Sincethedomesticoutputineachequilibriumequates
thedomesticmarketpncewiththemarginalcostanddecreasesalongwiththe
exportoutput，itsufhcestoprovethattheexportoutputislargeratthestrateglC
exportcartelequilibrium・Forthispurpose，WeOnlyhavetocheckthattheindus－
tryhasanincentivetoincreasetheexportoutputbeyondthelevelinthefirst－best
Cartelequilibrium．Thatis，
dn（仮（y），y）
＝nX（Ⅹ＊，y＊）宛（y＊）＋ny（Ⅹ＊，y＊）
＝X＊p’（X＊）0妄（Y＊）　　　　（byvirtueof（6）and（7））
＞0，
SOthatYfe＞Y＊follows．
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